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The cellular localization of the src-gene product of avian sarcoma virus, a transformation-specific phosphoprotein of about 60000 mol.wt. (pp6OSrc). and its associated kinase activity (Brugge & Erikson, 1977) , was investigated. Besides intracellular pp6OSrc activity, significant amounts of pp6OSrc were detected on the cell surface of chicken-embryo fibroblasts transformed by the Schmidt-Ruppin strain of Rous sarcoma virus.
Using a novel procedure whereby cell-surface proteins can be made to react with antibody before lysis (A. Barnekow. B. C.
Boschek, A. Ziemiecki & H. Bauer, unpublished work), we showed that about 15-2096 of the cellular pp6OSrC-associated kinase activity, as demonstrated by phosphorylation of the heavy chain of immunoglobulin G (Collett & Erikson, 1978) , was on the outer cell surface (Fig. la) . Furthermore, 7% of the total cellular kinase activity could be demonstrated in the supernatant after 60min incubation of the cells on ice (Fig. la) .
Kinetic studies revealed that detectable amounts of pp6OSrC-associated kinase are released within lOmin of changing the medium. The amount of activity released increased with time until a maximum was reached after 2-3 h. and measurements of lactate dehydrogenase, pyruvate kinase and hexokinase in the incubation medium eliminated possible cell lysis as an explanation for these results.
The data obtained by biochemical and serological methods agreed with our results obtained by indirect immunofluorescence techniques (A. Barnekow, B. C. Boschek, A. Ziemiecki & H. Bauer, unpublished work), where, after incubation with sera from a tumour-bearing rabbit and subsequent incubation with goat anti-(rabbit immunoglobulin G) serum labelled with fluorescence isothiocyanate, surface staining was observed on the cells transformed by SchmidtRuppin-strain viruses (Fig. Ib) . No fluorescence could be detected on cells transformed by avian myelocytomatosis virus MC29, a virus lacking the src gene (Stehelin & Graf, 1978) The green alga Chlorella fusca provides a model system for studying the control of photosynthesis in eukaryotic cells. In particular, the enzyme isocitrate lyase is repressed by light in the presence of CO, (Syrett, 1966) . When autotrophic cultures are placed in the dark, there is a 500-fold increase in isocitrate lyase activity after 8 h (Thurston, 1977) . The enzyme is fully induced by the addition of acetate as a sole carbon source, to a degree at which the enzyme constitutes as much as 7% of total soluble protein or 1% of dry cell weight (John & Syrett, 1967) . Studies in uitro of protein synthesis using poly(A)-containing RNA isolated from autotrophic, light-limited and acetate-adapted cultures showed that isocitrate lyase mRNA accumulates in light-limited cultures without being translated (Scragg et al. , 1975) . The possibility that isocitrate lyase is synthesized in both light-limited and acetate-adapted cultures, but is subjected to a considerably increased turnover in light-limited cultures, has been eliminated, and it is clear that the enzyme is synthesized de nouo from pre-existing message when the culture is acetateadapted (Dunham & Thurston, 1978) .
We have analysed the sequence complexity and frequency distribution of total poly(A)-containing RNA from cells of Chlorella fusca grown autotrophically and acetate-adapted.
The hybridization of cDNA*, transcribed from poly(A)-containing mRNA by reverse transcriptase from avian myeloblastosis virus, to excess of its template (homologous hybridization) allows one to calculate both the number of different sequences and their relative abundances.
From the comparison of the kinetics of hybridization of poly(A)-containing RNA isolated from autotrophic and acetateadapted cultures (Fig. 1) we have calculated the number of mRNA sequences occurring in each case.
RNA was extracted from cultures containing 1O' O cells, suspended in detergent medium (lOmM-Tris/HCI, 5 0 m~-N a C I , 1% tri-isopropylnaphthalene sulphonic acid, 6% p-aminosalicylic acid, pH 7.4) and broken by grinding under liquid N,, which yields about 50% cell breakage. The broken cells were extracted immediately with phenol, saturated with IOmMTris/HCI, pH7.5, and containing 10% m-cresol and 0.1% 8-hydroxyquinoline. Poly(A)-containing RNA was obtained from total RNA by oligo(dTbcellu1ose chromatography (Aviv & Leder, 1972) .
Synthesis of cDNA and hybridization of poly(A)-containing RNA with cDNA were carried out as described by Craig et al. (1979) , except that hybridizations were carried out in 10mM-* Abbreviation: cDNA, complementary DNA. Hepes 14-(2-hydroxyethyl)-l-piperazine-ethanesulphonic acid]/ 6 0 0 m~-N a C l / l mM-EDTA, pH 7.4, over an RNA-concentration range of 60pg/ml to lmg/ml for periods of 30s to 44h. S1-nuclease resistance of cDNA in the absence of RNA was measured and the value, between 3 and 8%, wa's subtracted from each experimental point in the calculation of the percentage hybridization.
The kinetics of hybridization of poly(A)-containing RNA isolated from autotrophic and acetate-adapted cultures against their homologous cDNA species are complex, covering a range of 1ogRd values of -2 to +2.5 (Fig. 1) . Above logRot+ 3, hybridization values are not reproducible. Both show at least two transitions. The most abundant class of mRNA in the acetate-adapted culture (cell density 1.34 x 10' cells/ml) represents 53% of the total hybridized population, and in the autotrophic culture (4.27 x lo6 cells/ml), 45% of the total hybridized population. The moderately abundant class represents 19 and 30% of the total populations respectively. The hybridization of poly(A)-containing RNA from acetate-adapted cells is faster than that of mRNA from autotrophic cells over the 
